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Stephen Shakman, Esq.

Minnesota Pollution Control Agency TR N T T.X }
1935 W. County Road B2 ATTC 20 CaNINAL
Roseville, Minnesota 55113

Dear Steve:

. In accordance with our conversation, I am herewith
enclosing for you, and I am also simultaneously sending to Tom
Berg and Allen Hinderaker, a xerox copy of the transparencies
lhat were used at the October 9, 1980 meeting. JTf, for any
reason, you desire a set in transparency form, please cail
my secretary and she will get you a set.

7ery truly,

Edward J. Schwartzbauer

EJS:ml

US EPA Rf CORDS ¢} NTLR
Ailen Hinderaker, Esq.

e P, Wi

cc: Thomas Berg, Esq. . fﬁ coRDs,
|
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PUBIAGE AND PA“ DATA FOR ST. LOUIS PARK MUNICIPAL WELLS

1976-19 Peak Acoulte of Receat (10729 to 3/80) :
Averaga Vesign Damand PAL Anslyoes, npfl (npt) Iron
Vall} Pumpage Pumpage(dh) Pumpage, Ho. of Removal
Ho . Hepla) 2pn (MCD) X of Deslgn(d) tTotal PAllc) W.M.0. Liot(d) Anclyses Trestment(f)
§t. Pater Aquifer Welle .
3 0.23 1200(1.7) n £6-105 <1 L . Yeo
Pralclo~Du=Chlen’ = Jordan Aqulfer Wells

4w 0.19 1200(1.7) 62 73-117¢ 2-10 n No

3 0.15 *  1200{1.7) 121 10-280 5-32 1 . No
6 1.11 1200(1.7) 104 8-310 <31 16 Yes

1 0,04 1200(1.7) 93 205-450 <33 4 No

8 1.02 1050(1.5) 95 €280 <2 2 Yes

9 0.04 1200(1.7) 94 <260 <53 1 No
1o« 0.14 1000(1.4) 50 2540-4610 150-680 2 Yes
14 0.14 800(1,2) 100 T40~300 6-20 4 Yes
15% 0.50 1200(1.7) 4) ,2!00-5610 190-910 8 Yeo
16 1.19 1100(1.6) NA 4280 ‘ 2. 2 Yeo

Ht. 8lmon = Nlnckley Aquifer Vello .
n 0.99 1200(1.7) 8) . 5~120 ' 5-41 3 Yes
12 0.29 1500(2,2) 8 * 70~-190 <32 2 Yes
13 0.21 1500(2.2) 64 5-270 <6 b Yeo
Total s.87{e) 16,350(23.8) 33-125(g) n
(110-340)

*Indlcates valle which are currently shutdova dugc to elevated PAll lavels.

(a)
(b)
(c)
{d)
{e)
{0

(s}

From SLP MLC Hemo No. 80-08, 1/18/80.
From Water System Study for St. Louls Park, Minnesota by Orr, Bchelen, Mayeron & Assoc., 11/26,

Sum of anywhere {rom i}l to 20 specilic PAlls.

7

Upper bound results from ssaigning a concentration equll to the
Lower bound rosults by sssigning a concencrltlon of zero to

detection limit for resulra reported bolow datection,

reasults veported balow dotection.
Sum of fluoranthane, bonzo(a)pyrene, benzo(k)fluoranthene, bonzo(g,h,Ll) perylens, and o-phenylenepyrene. The sixth
and final chemical on the W.),0. list - benzo(b)fluorantheno = was not analyzed,
Total averaga pumpage shown s nat the game as the sum of individual averago values (6.24 NGD) bacause averages for

vells 7, 9, 10 and 15 aro for 1%76-28 only.
Iron removal treatwmant conaists of acration tollovad by high pressure send fllceation.

and fluoridation treatuent.

All wally have chlocinacion

Weighted average concentration of W.N.U. lisc PAMs in all vells based on winiwua and maxloum poasible coacentration in

each woll,
{wells 3, 10, 1L and'l5),

)

o wormwan

.

Values in parenthesos aro win. and max. weighted average W.U.0. liac pait concentrations at station no. 1
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Compound

Fluoranthene

Benzo () fluoranthene
Benzo (k) fluoranthena
Benzo(a)pyrene
o-Phenylenepyrene
Benzo(g,h,1)peryleno

Treatment Steps
Employed:

NAS
Carcinogenicity
Ratihg

f Pt o1

CONCENTRATIONS IN SELECTED PAUs IN
VARTOUS RAW AND TREATED DRINKING WATERS, ng/liter

Effect of Standiird Treatment Practices

(a)

Pilttsburgh, PA
Monongahela R,

Percent

Raw Tre'd Removal

408 KD 100 |
36 0.3' 99
19 0.2 99
42 0.4 99
60 1.2 98
34 0.7 98

Lime, ferric sulfate
addition, activated
carbon addition (2
stages: powdercd and
granular carbon),
chlorination, and
fluoridation.,

* Compound on W.H.0. recommended drinking water PARl limit list,

(a) Basu, D.K, and J. Saxcna, ESST 12(7):795-798, 1978.

Philadelphia, PA
‘Delawvare R,

Measured in Various

007299

Finished Drinking Watexs

Avg. of 10 Different

Torvic chloride, lime,
activated carbon,
ammonia addition,
chlorination, and
fluoridation.

(b) Mean + standard deviation for samples with measurable levels obtained from (n) different water systems.
From Basu & Saxena, 1978,

(c) From MDH report "Health Implications of Polynuclear Aromatic Hydrocarﬁbna in St. louis Park Drinking Water,"

Nov. 1978.

® o cmmy ) e weesmnm

9

¢ miee wew s apeter? Gwap --"_..‘

5
Y e

- = pmErE e e e wwwena @ -

Raw Trd'd Removal U.S. Locations(b) gm;s.(C) St. Paul‘c)
14 B9 92 5.4+3.3(3) 9.3 4.1
43 ND 100 0.4+0.4(6) - -
33w 100 0.3+0,2(7) - -
4 0.3 99 0.5+0.4(10) <3.6°  &£3.6
2 17 98 1.3+0.5(7) <1.7 <1.7
48 4.0 92 1.9+1.2(9) <13 <13

" w9 wedbe
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Organic Carbon Conteat of Sand

(Based on discussion in Freeze, R. A. and J. A. Cherry, Grounduater

» Prentice-Hall, 1979, Ch. 9)
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Imama s

" Point
Number Compound
i 1 Benzene
2 Naphthalene
- 3 Phenant hrene
4 Anthracene
- 5 Tetracene
6 Pyrene .
7 2-Methylnaphthalene
r 8 9-Methylanthracene

} Reference:

Karickhoff, S. W., D. S. Brown, and
] T. A. Scott, Water Research 13:
241-248, 1979.

A Koc = Kploc

X=KC
P

Where:

in sediment

X = concentration of sorbate on the
sediment (ppb dry wt. basis)

- C = equilibrium solution sorbate
concentration (ppb)

-

i { 3

3 4 5

s 007301

oc = fractional mass of organic carbon
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Concentration, ng/t

* ° AQUEQUS SOLUBILITIES AND DETECTION LIMITS FOR

1, 000, 000

PAHs ANALYZED BY MDH

(1 ng/2)

100, 000 _]

1,098
(Lpg/2) 7]

\ Pange of Aqueous
Solubilities for X-
: Ring PAHs Analyzed

\ by M

~
N
_T\\\\\\ \\

Range of Detection .\\\
Linits for Sum of X-Ring \
PAHs Analyzed by MDH

Number of Fuscd Aromotic Rings
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AQULOUS SOLUBILITIZS OF PAls
ANALYZED BY MDH IN GROUNLAJATER SAMPLES

¢

opr

'
camdne & wae

13

edidi ki e cdeee e

(ST

100, 000 { 4 1 =
! .
- Tl\ i
'
: 1o,ooo} \ n
: 2
93 \ )
\( ‘\ o 4 o\ g
iRTY 1,000 5e .
o) - [}
a. N '\ \ T
o~ ! Z
i 8. 1 J =2 S
: [ o B .\ 100 \ [ )
2 .\. 6° 8 \ -
2] 3 -
wn b.} H
!g - 4 . \ 9 \ . b
8 204 AN ) i
- ) 1le )
' g 54-- — 5
v \ 12° \,
: X 2. 100 \ s
. < 1.0 AN L .
\ I . \13 -
- \-/ f lide
0.1 T | T
2 3 4 5 6
Number of Fused Aromatic Rings
Point No. Compound Ref. Point No. Compound Ref.
1 1-Methylnaphthalene 2 8 - Pyrene 1
-2 Biphenyl 2 9 Benz (a)anthracene 1
3 . Acenaphthene 2 10 Chrysene 1
4 Fluorene 1 n Benz(e)pyrene 2
. 5 Phenanthrene 1l 12 Benz(a)pyrcne 1
6 Anthracene 1 13 Perylene 1
7 Fluoranthene 1 14 Benzo(ghi) perylene 1
References:

: (1) HacKay, D. and W. Y. Shiu, J. Chem. Eng. Data, 22: 399-402, 1977.

(2) UsGs, Draft Open File report on SLP Groundwater Contamination Studies, 1979, Figure 35.
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IDC:}TION OF MULTIAQUIFER WELLS ANALYZED FOR PAH

PLYMOUTH GOLDEN  VALLEY

ST.Louls PARK

pararTowed v /

qCrAf Avil,

KEY: . ’

aestitout

Maximum possible Pay

R >
\ s
w.
\ |

E concentration measured:
i
: o0 .
_ } SCALE,FT- %Q EDINA, ' O <300 ng/2
.j. =o J000 2000 oo ok ! ) © 300 - 999 ne/4
) h Lt %] 1,000 - 10,000 ng/t
, 2\ e .-f >10, 000 ng/L
’{ K /': + Tk Opl"CJ
i -\ + opl - Cis
i
5§ opl
. $ Osp-op”007505



E MOUNT SIMON-HINCKLEY AQUIFER ARALYZED FOR PAH
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T

] ke
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¥axioum possible PAY
. €Oncentration measured:

SCALE - "= 2.5 miles

e v g peee mman s o

QO < 300 ng/s

@

300 - 999 ng/t

& 1,000 - 10,000 ng/t

@

>10,000 ng/t
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LOCATION OF WELLS IN THE PRAIRIE-DU-CHIE.-JORDAN AQUIFER ANALYZED FOR PAH
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"LOCATION OF WELLS IN ST. LOUIS PA‘L‘( IN THE PRAIRIE-DU-CHIEN-JORDAN AQUIFER ANALYZED FOR PAH
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]
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concentration measured:
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@ 300 - 999 ng/t
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LOCATION OF WELLS IN BOTH" THE PLATTEVILLE AND ST. PETER AQUIFERS ANALYZED FOR PAM
4
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; ? S concentration measuced:
ST marey Po T -
|b /000 2000 300 LaxE. '

O < 300 ng/t

@ 300 - 999 ng/t

S 1,000 - 10,000 ng/t
Q >10,000 ng /L
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LOCATION OF WELLS 1IN THE PLAE,TE}_’II'.LE AQUIFER ANALYZED FOR PAR
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Concentration measured: °

O <300 ng/e
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LOCATION OF WELLS IN THE COMBINED GLACIAL DRIFT AQUIFER
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HYDROCEX PERONIDE TREATMENT OF BENZO(a)PTRLYNE IN K
.. H DEINKING VATER (DATA OF BERGLIND ET AL%) - A H
- 100 2 NN [ LN - iy b
SR T
- . _ T
! i
) 80 .- N I |
l i _- é i ) -l_
)
g i
= )
- - o} - - .
.. 60 _ i _
[ | H
- ) -
r—-—u - L - — -
H t <
'g - . . i e
[ First order reaction i !
=1 | ! H
. 40 k 4.0.018 oin.” .- - - - - - -
) . ! :
20 - - - - . _
= . | l P ;
. - - .. ; - 3 —- -
_ ! | S
: !
R oo jorrm—m= -} o - — -
-— -J', i ! - - - - 1
'T | T ) T T
-l 30 0 60 | 120 - 180 240
“ [ : 1 " ] N
1... H : 4 —-_
B S ' . l. . ' :’ :
.. _ I i —I i
. i | Reaction Tinme, mins. !
e S - -8 ! . - f - - :
.- b o e — - '
H l ! , Il
: ' | : ! 5 T
..... il I - S - ;
L. ! ! ; : ! ; :

% Berglind, L., E.
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PAIl COMPOUNDS ANALYZED BY MDi

IN CROWNDWAT..R SAMPLLS

AND THEIR PELATIVT UAS CARCINOGEWICITY DRATINC

Conpound Name

2-RIKG COMPOUNDS
2-Methylanaphthalene
Acenaphthene
Biphenyl

3-RING COMPOUNDS
Fluorene
Anthracene
Phenanthrene

4-RING COMPOURDS
Benz(a)anthracene
Chrysene
*Fluoranthene
Pyrene
Triphenylene (9,10-benzophenanthrene)
1,2,6,7 —Tetrahydroupyrene

5-RINC COMPOUNDS
2Benzo(a) pyrene
*Benzo(b)fluoranthene
Benzo(j)fluoranthene
#Benzo (k) fluoranthene
Dibenz (a,c)anthracene (1,2,3,4-dibenzanthracene)
Benzo(e)pyrene

Perylene 6-RING COMPOUNDS

*Indeno (1,2,3-cd)pyrenc (o-phenylenepyrenc)

#Benzo(g,h,i)perylene

NAS Rating**

(not rated)
"

Structure

O 9’ Q
@09@@ °
2B
1(2
i

“% Indicates cozpound in W.E.0. list for recommended PAH drinking water standard.

*x Ratings by the National Acadexy of Sciences Committee on Bioclogical Zffects of
Atmospheric Pollutants ("Particulate Polycycle Organic latter', 1972) indicate:

not carcinogenic

uvncertain or weakly carcinogenic

carcinogenic

hd
+
++ ,++ ,+++  strongly carcinogenic
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Map Number

Dumps and lond{ills

w W N

POTENTIAL PAH CRCV'SD AND WATER
EMISSION SOURCES It 5T. LOUIS PARK

Dcscrintion

City dump
City dunp (old gravel pir areca)
City dump and landfill
Open burning durp and landfill
(01d gravel pit area)
Fill area for nmunicipal incinerator ash

Paving and Roofing Mixtures Dealers

6
7
8
9

10

Coal and tTuel Dealers

11
12
13
14

J. V. Gleason Cozpany
J. V. Gleason Compzany
J. V. Gleason Corpany
Clenn Johnson Contracting
Black Top Service Company

1 - -

v

Minneapolis Coal Company .
Leslie Fuel & 0il

J.. K, SeirupTuel & 0il

Young Fuel Company

Rubber Products lanufacturers

15
16
17

Finney Company, Inc.
Robinson Rubber Products
Minnesota Rubber

Miscellancous Industry Sourccs

18
19
20
21
22

-

Golden Auto Parts

D&A lubricants

Flame Industries
Prestolite

Androc Chemical Company

Non-Site Specific Sources

YA
RA

NA -

City road tarring operations
Septic tank systens

Railroad Liunes

fﬂhﬂ*ﬂjknn =‘r¢£usk. QSY'N04\\jS‘415

Approximate
Dates

1938-43
1943-50
1950-54
1951-62

1955-68

1946-11260
early 1960's
late 1960°'s
1950's
1960's

unknown
1540's
unknown
1940's

1960-80
195580
1555-80

21965-50
<1980
<1380
1920°s
1946-75

1930's & 1940's
up to early 1960°s

1900-1980
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Foodstuff

Vegetable Oils

Fish
Snoked
Non~Smoked

Smoked Meat

Cooked Meat
Charcoal Broiled
Hanmburger
Steak
Barbecued

Fruits
Grain and Cereal
Sugars

Vegetables

Beverages

Uantreated SLP Well £15 Water

o
RANGE OF PAH LEVELS IN T'OODSTUFFS, (ppb)

Benzo {a)pyrene

0.2-6.8
Tx-6.6
ND

Tr-3.6

0~-2.6
4.4-50.4
3.5-10.5

ND-30
0.1-60
0.2-72
ND-24
ND-21

0.002-0.04

Total PAH
5.2-162
1- 8-3 - 2

1.5-150

0.3-44
70-184
28-186

2.1-5.6

# Santodonato, J., D. Basu, and P. H. Howard, "Multimedia Human Exposure and
Carcinogcnic Risk assessment for Environmental PAH," in Polynuclear Aroratic
" Hyérocarbons: Chemistrv ané Biolocical Effects, A. Bjorseth and L. J. Dennis

eds., Battelle Press, 1980.
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WORST CASE
COMPARISON OF PAH EXPOSURES
FROM DRINKING UNTREATED SLP WZLL #£15 WATER
AND FROX YOOD AND INHALATION SOURCES

INGESTION, }Jg/day, via:

2 liters/day

NAS ONTPEATED INHALATION, /ug/ day, via:

CCMPOUND RATINGa FOOD SLP #15 WATERb ONE PACK CIGARETTES AMBIENT AIR
Anthracene - 0.1° 0.1-1.1 - -
Fluoronthene - 3.8° 0.4-1:7 - -
Fyrene - 3.4¢ 0.1-2.4 - -
Benzo(a)pyrene ++  0.16-1.62  0.003-0.08 0.4 0.02
Total PAR NA 1.6-167 2.6-16 - -,
a- SRatingS by the -NatiGnal ACHdemyv of SCidhces Forittee on Biological,Effects
of Atmospheric Pollutants ("Particulate Polycycle Organic XMattrer", 1972).
indicate: i
- not carcinogenic
+ uncertain or weakly carcinogenic
+ carcinogenic

+~, H+, +HH+ strongly carcinogenic

b ‘Based on MDH analyses from 7/79 to 1/80 and consumption of 2 liters/day.
c From MDH report "Bealth Implication of PAH in St. Louis Park Drinking Water,"

November 1978.

d From Bridboard, K et al., "Human Exposure to PAHs", in Carcinogenesis, A
Comprehensive Sur{ey, Vol. I, R. Frcudenthal and P. Jones, eds., Raven Press, 1976.

¢ lbmaa ..
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RELATIVE AMOUMTS OF SELECTED PAHs ' -

IN COAL TAR AND CTHER IMDUSTRIAL MATERIALS .
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EXPLANATION:

Points plotted represent the suzmation

.of measured concentrations of the 21

specific PAHs eznalyzed in groundwater
samples by the MDH that are present in
coal tar, asphalt, and used crankcase
oil. FExceptions are 1,2,6,7-
tetrahydropyrene and benzo{b)£fluor-
anthene, which were not determined in
these raterials, and dibenz(a,c,)
anthracene, benzo(j)fluoranthene, and
indeno(1,2,3—«d)pyrene, which were
only deterained in some instances.
Coal tar concentrations scmetimes based-
on results for crecsore (ref. 2) or
pitch (ref. 4) assuming that coal ter
contains 30% creosote and GO pitch.

(1) Llijinsky, W., et al, Anal. Chen.
35: 952-956, 1963.

(2) loremz, L. F. and L. R. Gjovik,
Proc. AWPA 68: 32-42, 1972.

{3) Peake, E. and K. Parker, "PaAls and
the Hutageaicity of Used Crank
0ils" in Polvnuclear Aromatic
Hydrocarbons: Chemi#~Ty and
Biological Effects, A. Bjorseth and

~ T A. J. Dennis, eds, Battelle Press,

7vY., 1980, p. 1025f€.
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(4) Wallecave, L. H., et al, Toxicology
& Applied Pharmacology 18: 4l1-52,
1971.

(5) National Biocentric Inc. "Soil
Boring and Chemical Analysis of
the Northern Portion of Oak Park
Village", 9/17/76.
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